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Résumé

Ce projet porte sur la conception d'un systeme intelligent de reconnaissance faciale
utilisant le module ESP32-CAM. Le systéme capture une image du visage, l'analyse, puis
affiche automatiquement le nom de la personne sur un écran. Le projet repose sur la caméra
intégrée au module ESP32, connue pour sa grande capacité de traitement et sa prise en
charge de la connectivité sans fil, ce qui permet une intégration facile dans des applications

d’intelligence artificielle.

Le systéeme a été programmé en utilisant 'environnement Arduino IDE, avec un écran
connecté pour afficher instantanément les résultats apres identification. Cette solution est

particulierement adaptée aux systémes de sécurité et de surveillance intelligents.
Mots-clés: Image numérique, Arduino, CarteESP32, Simulation, Programmation.
Abstract

This project focuses on the design of an intelligent facial recognition system using the
ESP32-CAM module. The system captures a facial image, analyzes it, and then automatically
displays the person's name on a screen. It is based on the ESP32’s built-in camera, which
features high processing capability and wireless connectivity support, making it easy to
integrate into artificial intelligence applications.

The system was programmed using the Arduino IDE environment, with a display screen
connected to show the results immediately after recognition. This makes it well-suited for
use in smart security and surveillance systems.

Keywords: Digital Image, Arduino, Board ESP32, Simulation, Programming.
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IDE Arduino Integrated Development Environment
USB Universal Serial Bus

UART | Universal Asynchronous Receiver Transmitter
LCD Liquid Crystal Display

OLED | Organic Light-Emitting Diode

GND | Ground

VCC | Voltage Common Collector

Wi-Fi | Wireless Fidelity
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Training data is used to train your model, and testing data is used to test your model's accuracy after training.
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Model testing
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¢ Deployment

Q Eﬂarch deployment options

C++ library
@ A portable C++ library with no external dependencies,
which can be compiled with any modern C++ compiler.
Arduino library
An Arduino library with examples that runs on most Arm-
[ROVING  hased Arduine development boards
BrainChip MetaTF Model for Akida - AKD1000 and AKD1500
broincho A MetaTF converted model (.fbz) for use with the BrainChip
Akida™ runtime.

Target device

Define your targ

Target device

Processor family ESP32 -

Clock rate @ 240

Built Arduino library

Add this library through the Arduino IDE via:

Sketch > Include Library > Add .ZIP Library...

Examples can then be found under:

File > Examples > a202034818920-project-1_inferencing
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#include
#include
#include
#include
#include
#include
#define
#tdefine
TwolWire
#define
#define
#define
#tdefine
Adafruit
OLED_RES
#tdefine
#tdefine
#define
#define
#tdefine
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

&Lﬁl\é‘}mLA\éﬁﬂ\
<a202034018920-project-1_inferencing.h>
"edge-impulse-sdk/dsp/image/image.hpp"
"esp_camera.h"
<Wire.h>
<Adafruit_GFX.h>
<Adafruit_SSD1306.h>

I2C_SDA 15

I2C_SCL 14

I2Cbus = TwolWire(®);
SCREEN_WIDTH 128
SCREEN_HEIGHT 32
OLED_RESET -1
SCREEN_ADDRESS ©0x3C
SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &I2Cbus,
ET);
CAMERA_MODEL_AI_THINKER #if defined(CAMERA MODEL_ESP_EYE)
PWDN_GPIO_NUM
RESET_GPIO_NUM
XCLK_GPIO_NUM
SIOD_GPIO_NUM
SIOC_GPIO_NUM

Y9 _GPIO_NUM
Y8_GPIO_NUM

Y7 _GPIO_NUM
Y6_GPIO_NUM
Y5_GPIO_NUM

Y4 _GPIO_NUM
Y3_GPIO_NUM

Y2 _GPIO_NUM
VSYNC_GPIO_NUM
HREF_GPIO_NUM
PCLK_GPIO_NUM

#elif defined(CAMERA_MODEL_AI_THINKER)

#define
#define
#define
#define
#define
#define

PWDN_GPIO_NUM
RESET_GPIO_NUM
XCLK_GPIO_NUM
SIOD_GPIO NUM
SIOC_GPIO_NUM
Y9 _GPIO_NUM
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#define Y8_GPIO_NUM

#define Y7_GPIO_NUM

#define Y6_GPIO_NUM

#define Y5 _GPIO NUM

#define Y4_GPIO NUM

#define Y3_GPIO_NUM

#define Y2_GPIO_NUM

#define VSYNC_GPIO_NUM

#define HREF_GPIO_NUM

#define PCLK_GPIO_NUM

#else

#error "Camera model not selected"”

#endif

#define EI_CAMERA_RAW_FRAME_BUFFER_COLS

#define EI_CAMERA_RAW_FRAME_BUFFER_ROWS

#define EI_CAMERA FRAME_BYTE_SIZE

static bool debug nn = false;

static bool is_initialised = false;

uint8_ t *snapshot_buf;

static camera_config_t camera_config = {
.pin_pwdn = PWDN_GPIO_NUM,
.pin_reset = RESET_GPIO_NUM,
.pin_xclk = XCLK_GPIO_NUM,
.pin_sscb_sda = SIOD_GPIO_NUM,
.pin_sscb_scl = SIOC_GPIO NUM,
.pin_d7 = Y9_GPIO NUM,
.pin_d6 = Y8 GPIO NUM,
.pin_d5 = Y7_GPIO_NUM,
.pin_d4 = Y6_GPIO NUM,
.pin_d3 = Y5_GPIO NUM,
.pin_d2 = Y4_GPIO_NUM,
.pin_d1 = Y3_GPIO_NUM,
.pin_do = Y2_GPIO NUM,
.pin_vsync = VSYNC_GPIO_NUM,
.pin_href = HREF_GPIO_NUM,
.pin_pclk = PCLK_GPIO_NUM,
.xclk_freq_hz = 20000000,
.ledc_timer = LEDC_TIMER O,
.ledc_channel LEDC_CHANNEL_@,
.pixel format PIXFORMAT_JPEG, //YUV422,GRAYSCALE,RGB565,JPEG
.frame_size = FRAMESIZE QVGA,
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.jpeg_quality = 12,

.fb_count = 1,
.fb_location = CAMERA_FB_IN_PSRAM,
.grab_mode = CAMERA_GRAB_WHEN_EMPTY,

}s
bool ei camera_init(void);
void ei_camera_deinit(void);
bool ei_camera_capture(uint32_t img _width, uint32_t img_height,
uint8 t *out_buf) ;
@brief
void setup()
{
I2Cbus.begin(I2C_SDA, I2C_SCL, 100000);
if (!display.begin(SSD1306_SWITCHCAPVCC, SCREEN_ADDRESS)) {
Serial.printf("SSD1306 OLED display failed to
initalize.\nCheck that display SDA is connected to pin %d and SCL
connected to pin %d\n", I2C SDA, I2C SCL);
while (true) ; }
Serial.begin(115200);
while (!Serial);
Serial.println("Edge Impulse Inferencing Demo");
if (ei_camera_init() == false) {
ei printf("Failed to initialize Camera!\r\n");
}
else {
ei printf("Camera initialized\r\n");
}
ei_printf("\nStarting continious inference in 2
seconds...\n");
ei sleep(2000);
display.clearDisplay();
display.setCursor(9, 0);
display.setTextSize(1);
display.setTextColor(SSD1306 WHITE);
display.print("Starting continious\n inference in\n 2
seconds...");
display.display();
ei sleep(2000);
display.clearDisplay();
}

@brief Get data and run inferencing
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@param[in] debug Get debug info if true
void loop()
{
display.clearDisplay();
if (ei_sleep(5) != EI_IMPULSE_OK) {
return;}
snapshot_buf =
(uint8_t*)malloc (EI_CAMERA_RAW_FRAME_BUFFER_COLS *
EI_CAMERA_RAW_FRAME_BUFFER_ROWS * EI_CAMERA FRAME_BYTE_SIZE);
if(snapshot_buf == nullptr) {
ei printf("ERR: Failed to allocate snapshot buffer!\n");
return; }
ei::signal_t signal;
signal.total length = EI_CLASSIFIER_INPUT WIDTH *
EI_CLASSIFIER_INPUT_HEIGHT;
signal.get data = &ei_camera_get data;
if (ei_camera_capture((size_t)EI_CLASSIFIER_INPUT_WIDTH,
(size_t)EI_CLASSIFIER_INPUT_HEIGHT, snapshot_buf) == false) {
ei printf("Failed to capture image\r\n");
free(snapshot_buf);
return;
}
ei_impulse result_t result = { 0 };
EI_IMPULSE_ERROR err = run_classifier(&signal, &result,
debug_nn);
if (err != EI_IMPULSE_OK) {
ei_printf("ERR: Failed to run classifier (%d)\n", err);
return;
}
ei printf("Predictions (DSP: %d ms., Classification: %d ms.,
Anomaly: %d ms.): \n",
result.timing.dsp, result.timing.classification,
result.timing.anomaly);
#if EI_CLASSIFIER_OBJECT_DETECTION == 1
ei printf("Object detection bounding boxes:\r\n");
for (uint32_t i = @; i < result.bounding boxes count; i++) {
ei_impulse result _bounding box_t bb =
result.bounding_boxes[i];
if (bb.value == @) {
continue;
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ei printf(" %s (%f) [ x: %u, y: %u, width: %u, height:

J\r\n",

bb.label,
bb.value,
bb.x,

bb.y,
bb.width,
bb.height);

}

ei printf("Object detection bounding boxes:\r\n");
bool bb_found = result.bounding_boxes[@].value > 0;

for (uint32_t i = @; i < result.bounding_boxes count; i++) {

ei_impulse_result_bounding box_t bb =

result.bounding_boxes[i];

if (bb.value == @) {
continue;

}
ei printf(" %s (%f) [ x: %u, y: %u, width: %u, height: %u

J\r\n",

}

bb.1label,
bb.value,
bb.x,

bb.y,
bb.width,
bb.height);

display.setCursor(@, 16 * i);

display.setTextSize(2);

display.setTextColor(SSD1306 WHITE);

if (strcmp(bb.label, "Ismail haniyeh") == 0) {
display.print("haniyeh");

}

display.print("-");

display.print(int((bb.value) * 100));

display.print("%");

display.display();

if (!bb_found) {

ei_printf(" No objects found\n");
display.setCursor(0e, 2);
display.setTextSize(2);
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display.setTextColor(SSD1306 WHITE);
display.print("No objects found");
display.display();
}
#else
ei printf("Predictions:\r\n");
for (uintl6_t i = @; i < EI_CLASSIFIER_LABEL _COUNT; i++) {
ei printf(" %s: ",
ei classifier_inferencing_categories[i]);
ei printf("%.5f\r\n", result.classification[i].value);
}
#endif
#if EI_CLASSIFIER_HAS_ ANOMALY
ei printf("Anomaly prediction: %.3f\r\n", result.anomaly);
#endif
#if EI_CLASSIFIER_HAS VISUAL_ ANOMALY
ei printf("Visual anomalies:\r\n");
for (uint32_t i = @; i < result.visual ad _count; i++) {
ei_impulse_result_bounding box_t bb =
result.visual ad grid cells[i];
if (bb.value == @) {

continue;
}
ei printf(" %s (%f) [ x: %u, y: %u, width: %u, height:
J\r\n",
bb.label,
bb.value,
bb.x,
bb.y,
bb.width,
bb.height);
}
#endif
free(snapshot_buf);
}
@brief

* @retval false if initialisation failed
bool ei camera_init(void) {
if (is_initialised) return true;
#if defined(CAMERA MODEL_ESP_EYE)
pinMode (13, INPUT PULLUP);
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pinMode (14, INPUT_PULLUP);
#endif
esp_err_t err = esp_camera_init(&camera_config);
if (err != ESP_OK) {
Serial.printf("Camera init failed with error @x%x\n", err);
return false;
}
sensor_t * s = esp_camera_sensor_get();
if (s->id.PID == 0V3660_PID) {
s->set_vflip(s, 1); // flip it back
s->set_brightness(s, 1); // up the brightness just a bit
s->set_saturation(s, 9); // lower the saturation
¥
#if defined(CAMERA_MODEL_M5STACK_WIDE)
s->set_vflip(s, 1);
s->set _hmirror(s, 1);
#elif defined(CAMERA MODEL_ESP_EYE)
s->set_vflip(s, 1);
s->set_hmirror(s, 1);
s->set_awb_gain(s, 1);
#endif
is initialised = true;
return true;
}
@brief
void ei camera_deinit(void) {
//deinitialize the camera
esp_err_t err = esp_camera_deinit();
if (err != ESP_OK)

{
ei printf("Camera deinit failed\n");
return;
}
is_initialised = false;
return;
}
@brief Capture, rescale and crop image
@param[in] img_width width of output image

@param[in] img_height height of output image
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@param[in] out_buf * @retval bool
ei_camera_capture(uint32_t img_width, uint32_t img_height, uint8_t
*out_buf) {

bool do_resize = false;

if (!is_initialised) {
ei _printf("ERR: Camera is not initialized\r\n");
return false;

}

camera_fb_t *fb = esp_camera_fb_get();

if (Ifb) {
ei _printf("Camera capture failed\n");
return false;

}

bool converted = fmt2rgb888(fb->buf, fb->len, PIXFORMAT_JPEG,
snapshot_buf);

esp_camera_fb_return(fb);
if(!converted){
ei printf("Conversion failed\n");
return false;
}
if ((img_width != EI_CAMERA_RAW_FRAME_BUFFER_COLS)
|| (img_height != EI_CAMERA_RAW_FRAME_BUFFER_ROWS)) {
do_resize = true;
}
if (do_resize) {
ei::image::processing::crop_and_interpolate_ rgb888(
out_buf,
EI_CAMERA_RAW_FRAME_BUFFER_COLS,
EI_CAMERA_RAW_FRAME_BUFFER_ROWS,
out_buf,
img_width,
img_height);
}

return true;

}

static int ei_camera_get data(size_t offset, size_t length, float
*out_ptr)
{

size t pixel ix = offset * 3;

size_t pixels_left = length;

size t out_ptr_ix = 0;
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while (pixels_left != @) {
out_ptr[out_ptr_ix] = (snapshot buf[pixel ix + 2] << 16) +
(snapshot_buf[pixel _ix + 1] << 8) + snapshot_buf[pixel ix];
out_ptr_ix++;
pixel ix+=3;
pixels left--;
}

return 0;

}
#if !defined(EI_CLASSIFIER_SENSOR) || EI_CLASSIFIER_SENSOR !=

EI_CLASSIFIER _SENSOR_CAMERA
#terror "Invalid model for current sensor"”

tendif
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